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(54) CDMA DEMODULATION CIRCUIT 

(57)Abstract: 

PURPOSE: To shorten the convergence time of the tap 
coefficient of an adaptive control orthogonalizing filter 
used in the demodulation circuit used for demodulation 
in a radio reception part in the CDMA system. 
CONSTITUTION: The output of a phase error 
compensation part 107 is outputted with a pilot symbol 
period and is held for a time of several symbols by a 
timing adjusting function part 1 10. An error generation 
circuit 109 uses the held phase compensation value to 
generate an error vector for each information symbol in 
accordance with the signal vector after discrimination 
and decision and that before the discrimination and 
decision. The error vector is successively inputted to a 
tap coefficient control part 1 1 1 with the symbol period. 
This part 111 updates the tap coefficient of the 
orthogonalizing filter with the symbol period. Since the 
value of the tap coefficient can be quickly converged to 
an optimum value, the time when the service quality is 
degraded is shortened even if the state of an 

interference wave is changed by call originating or terminating of another user on the way of 
service. 
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fttlJtS • affl^MM«a54 0 7 fCte^T. j£ff /< * - 

^ewo^wn? h->>#;w*fflc»r. {si£S&©^Sbtc 
^#-»jKJU©(4g{cjE;Dr c ©;W a v Y -»**ji/K 

nr^«:t«a«ai4«tiHiii'>#A»tcrtj«iiiiib-c 
tsir, ttffiM&**Mrr*. wwesau 1 i-c 

tt. *6*t{4tffl££ • {4ffii^MfflmSP4 0 7 -CSi»*;b so 
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5. 

[0044]/WO» hfi#jItK • m^t»A 1 2T 

k©©*4#8i/i&*-r*. cnw^-fnjui^ 
icteW5ffiJ^*>6©^fiS^— S-c*s©cc3*i/. 7 
x - v> > y«c i. hW.fr tti^atr-^aft L n => i> c t tc J; 

fty^3&'pi©T^i£#ttffi??3n. 7i-y>^o» 

[0045] hJWI^g|54 1 4-Ctt. /WO v 

hff-S|£l?£SP4 1 .3t4«3hiit/^B5 F{f^±. ¥ 
^b(Cj: i3 7 yM*4^-8t/l^*Lfc<i-^i© 

msisc4 i s^-tsismsns. z-srfm&®mm4 1 

5-Ctti&3S'fb7 -f ;V£4 0 3 ©4? ^^-^i* F 
-Ct ^i**,, S<*Kj{ct*^ y ^^*lJWg)J4 1 5 
"C. MMSE^IIP^. ^^bStlfc^-fa hff-Sf'* 

f h ;U©^ 2 Ssi&MjWft/Wc&S J: ^ JC £ >r 

4. KSftA-r -'Uf '4 0 3 (CA^-TS. 
[0 0.4.6 ] 134 (Ctet>T. EMS («th2«¥*M£) 
L S ■: («»SUR/>2'*ii) ^©^^bSjCSTJUrf 

[004 7 -JkB 5 "C." a-^ h >»?K;^l&{b©^S 

0^ ->^^utt<sn3g{cte^-c. 

cfcO. 7i-y>y^tt^g|/K$*-r^C<i:*5-C# 

[0 048] ae-ciS^b^^^*©^^^^*** 

[0 049] l6Kfc(,>r. lMK©A«!tctt0. ^-fa 
h-»^;u4^^bL-ri,^fil^-4^bru5„ eat 
^©^Sfttciga-r^iitB^^^L/^^a^ Hi-st 

5r. !4K:fctf5'Wa Kf^-jHtR • ¥*3<bSP4 1 2 
K:tec>rffi^>>^;p^{b-r-5>c.t{cj;»). 

> y tc j: z>m%£M t =rmcj:&ffimm& t z^m? 
%>. ^uo v vmnmvi • y-mtm* 1 2 *>6«. 7 x 



(8) 



13 



coo5o] me-cnmLfc^^a-j vmmmi -y-m 

[0051] %4 v+l 0 2»a^D v t-»*;MDja 
n-Cfm^-C. ^O'J h'»^;U«r^*^7r7 0 3.fC 
At)?*. *vVy 7 OSlcAftZtitcHav hi» 
tfMtmn&l 0 4 -C^rftD^Stx. Bfc#g&7 0 5 X& 

[0052] [mmm4] msu, >^ifiw&$ io 

$Hf? -f.)\>$tfii<mx-$>Z>. 
[ 0 0 5 3 ] m 8 ICte^X 8 0 1 ti&ifcff ^-Xtjt&f; 
8 0 2 fctffig^- * ta^^T-4> S. 8 0 3 taiLSC* b? 
■# Jl» £ 1 . 8 0 7 W&tt&tBJftJe • {4ti^MM«gP 1 . 
8 1 hfrSfililR • ¥*5Sf5 1.81 3 tt&fr] 

A'-fny nt-^^gp-r*^. 8 1 4itmm-^^ h)m 
n& i r. etfrpw a ? hm#5c*hr -^^©i&fixm 20 
<^m»^fifeac<t, «#^gui^6&*. ^lt. si 
bit $ v -fm&snmu 1 0 . c ti t>x 1 -5(oa7k 

umitzm. mmaimtfiftbs loco^^tc^ur??; 

ifo 054] &mwxi* % &m'<xmv>mj£&ft\,\ />• • 
«c-2^^-c*o/cis^-(c«. *-rios?)©sji^ja$<a 30 

r» S^f *;KD{t^02>'^@(D^«ff6©a--!f^ 
PI^c^Pfs^immLTiSS^b^ ^ JU£ 1 0$ » 

«*«»-r*. ^/c2-^g©s®*fj®3nfci£^{b7^. 

^*2tt. 2/<X@©fI-st£#Mi&<I-5f<i:U g^<D 1 
^Xg©fi#«^fi#<bll.fl8-f Z<D£>>IC&^X 

tBJiS-{4tB^*i{RS|Jl*jJ:0'2{C*iUT. 40 

^mm^nttticfccxmvaoimfrtf'&i&ztiz,, c© 
&tm, mutos&mmm x<d r a k e &sll mmx 

[005 5] 2 AX©*§£.Ctt. &^X©i|&3!t<itBXS 
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- ¥^§5 1 , 25C*JC»-C7x-^>^* 
^;UK§^;*©a#fl-,:fiit#t,fc^* Wl<£©|g£-<* 



[0056] 3 3 /<*J!^<D*6«ft*qMFr -SW^ 

r fc c © 2 /<* ©$>&£t£5g l r &m? s c t tfix-% 
So 

[0057] C©«fc 5 (C«IH11K*. §{f^ - X7^^# 
«IS©S*#^^f^.T^L.-CC^©T. <fc0«fflS 



[0 05 8] 

^-cir^^©ft^{cMt5c or ^ 4z ^ eai*tf *> 

^©^vn v Hamfimmm^vmicmmmicm ask 
x^z? i—Affij&zm-rzmnz&mLxmmTzm 
mmmos^x , @^ft^«c*t Lrf(k^©^=£:«/h{c' 
-rSBX<b7^;U5f©* y ^^. m&tjmictzg 

x-vmmimmzti-tctsmm&zmm-rz c t&x* 

[0 05 9] Sfc. 2f:^|g-C«. m#R^J: OiKSfttt: • • 

mmximmom^tcWM l -c * 42 xe^tf^ < 
^^^sn^ari'-fex (cdma) {sir?. >-c^-^ 

fWIH»K:*st>-c. a^ft-^{c*tLr^©^*S/J>.-r 
(c-rsK^fb^ ^^^©$ vzfmk*. &&m>{iffl. :>.; 



I] •' 
[0 1 ] *mi<D'(S.M®&(Dftf8,Z7jk-t7-U 9 irmx&X- 

So fc 

[02] BSHb:? ^;i-^©^^7'^K'<i' h;i-?r^5- 

[^3] ^>\>*>\?.w&zm&<D*mR<Dm&m>m 

[04 3 *^coffe©«ieiHl88©^*7Kt-^a » i^H 
[05] ^0-; h^>^;u©^{b^lB-rss-c* 

So 

[06] iSS'fb^ -< J^CD^v^J f-;b?:*«{)S 

[H7]^o»h ff-W? • ¥-Mt%b<D7vi ~j i>mx 
*S. 

[08] v^^^-x*J*SJ#^©^Bj©fte©«ISIiISS 
[09] ti£*©ilSit^*ffll,^aia[s]BS©«ifiX*^-r 
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im 1 0 ] 'Up? Yisls#)\>*;-£tsm^? U-A^rSi 

[012] h~>>**£ffl<,>£«!B[5|8g©«fijc 
[0133 tt*H»BJft£ • (4fflffl«SPcD7'n 9 

So 

1 0 1 A2>4aH- 

102 WJgiiH5!Hi#ffl;*jSB : 

103 mititv-ih* 

1 0 4 3I5£&fi£SB 

105 . * y ymtmn^ 

106 *v^«^jsn»» 

I 0 7 IfitttUBfflg • {tfBllgffltfl. 

108 mm%& 

109 m^jrf^am 

I I o $4%->#waQasm 
ill * 9 vmmmu 
3 o i trnm^Atm* 

30 2 Wef-fWAlSH?- 

3 0 3 m.3Zit? 4 ft* \ 

3 04 ilStgfgSSl 

•3 0"5 *»:/ffStftff9.1 

-3 0 6 ttyimmmm 

-3 0 7 IB^fB^-ttffil&NNRttl - 

3 0 8 RAKE^fiJcSB .- , ' 

309 si RM&mmn-w 

3.1 0 *&V*mittH* .. . 

3 1 1 I^IJWSSP 

3 12 SI RSatfcifcitllSB 1 ' 

313 &&<9hA>9m&l 

3 14 $<f 

3 15 * 9 TttjRMOW 1 

3 16 m&At?4fr*2 

3 1 7 i!5§«£fi6gi52 

3 18 *?:/ffgtftttai.2 

3 19 *<9-7mmn&»2 

3 2 0 ^*ffitB«S • <£*BIS|l*ifRSiS2 

32 1 S I RS*^»»»SB2' 

3 2 2 K£«»f'Jl'«IIV2- 

3 2 3 5»-C5>^IS^tgSP2 

3 2 4 * 9 7W8.MW2H2 

4 0 1 t£»ff^A^ffiT- 

402 m^mm^m>m=f- 

40 3 m&ity 

40 4 iSSg.tggB 

40 5 St/T^iliirSB 

40 6 *»^«#JlI»» 
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407 fttm mmmi&mmm - mmmtimw 

40 8 vwa? h?u-APJ8ltfcmgp 

40 9 7<^a» FfttBlfSBIs 

410 nmwam • mm&f$ 

4 1 1 vmmiffl 

412 /wb» hft-^w • w#*m 

4 1 3 ma** 4 n y hm-^^sp 

414 m&<9h*£tiSM 
4 15 # •> yfHRMfflffl. 

io 801 mtim^AJimf 

80 2 WJE^-dtffl^MHf- 

803 m.$t\tv J** 1 
80 4 ii&MBasi 

80 5 ..*»^««JB»|.l. 

8 0 6 * 9 :/fi-Sf flJffSB 1 

80 7 • ttffiR&IMfilU 

80 8 RAKE afSLe/H 

8 0 9 SI R£*ffijRA9MIS 

8 1 0 «^^flH»AW9. 

20 811 mms» 

8i2 -'wa y p-fi-^sw • y-xtftm i 

.813 gtfcpwa 9 Mt-5f£j&g|5 

8 1 4 .m&^t h)\>m»2tu 

•••••• 815 £ * :/<&ifcfW1SJg|5 1 

•■ •8 i 6: e^b^ ^^^2 

8 i r.-mmsmz 

• 8i9 *9-?^mmu2 

.820 |fi*f&fBflti£ • firtB^^fi8«SiJ2 

30 ,82.1 > w u 9 h m^miR ■ wmt&i 

• -.822 ? h Jt'iUJrSP 2 

82 3 *9?&mMm»2 

9o i tmm-%A*>ifcT- 

90 2 WJEBWWI^tiWj.*?- 

90 3 mg.it? ■< ft* 

90 4 iSMl&fi£Sa 

9 0 5 * * T^fgffSP 
9 0 6 * * ^fi-SffllH&SP 

907 mmkmsa 

40 9 0 8 j®^^ 

909 mmm^it^ 

9 1 0 «5RHt»SI$ 
9 1 1 ItW'MSSP 

912 mm^z YMfm-si 

9 1 3 m&< * t- ^^mmmic^kt^mm 
914 * 9 ymtmwu 

1201 wMimAXssi* 

1 2 02 *J)EltglI«-^m*^ 
1 2 03 SSSfb? •* JUS 

so 1204 mmwmw 
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1205 * v ^m^mm^ 
1 2 0 6 * v y'dnfim-Sl 
1207 amtifflim ■ tmmmsmi 

1 2 0 8 f&JiMSSB 

1 2 0 9 ^JF^lSSS 

1210 * -fmmmu 
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*i 302 jhuv \-mmtfnu& 

1 30 3 {i*f^»Ji«3is 
1304 v \W£^mmm& 

1 3 0 5 gtfcPW P 9 hfa-^^SSU 

1306 it^^^^^e^igsmsgp 

* 1307 mkis>#)\sim%.®m&& mmmmt) 



mi] 



101 



Tc 



103 




104 



105 



107 



(MMSE Interpolation) 

t: 



108 



— 



102 



111 



[05] 



Q 




<. S^KQv S 
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(14) 
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(15) 
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